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IN THE CLAIMS 



A..., ... & -ijfc. 



1. 



(Original) 



A method for producing a catalyst composition which catalyzes the 



formation of bisphenols from aromatic hydroxy compounds and carbonyl containing compounds, - - 
said method comprising the step of attaching a poly-sulfur mercaptan promoter component to a 
solid acid support component comprising aprotic acid functionality, said poly-sulfur mercaptan^ 1 * 
promoter component having the following structure (I), 



wherein Rl is an imidazole functionality; 
wherein a is between about 0 and about 11; 
wherein b is between about 1 and about 1 1 ; 
wherein c is between about 1 and about 11; 
wherein d is between about 1 and about 5; 

wherein X is a linking functionality which is one member selected from the group 
consisting of a linear aliphatic chain comprising between about 1 and about 11 carbon atoms, a 
cyclic aliphatic ring comprising at least 5 carbon atoms, a cyclic aromatic ring comprising at least 
6 carbon atoms, a cyclic aliphatic heterocycle comprising at least 3 carbon atoms, and a cyclic 
aromatic heterocycle comprising at least 3 carbon atoms; 

wherein Y is a linking functionality which is one member selected from the group 
consisting of a linear aliphatic chain comprising between about 1 and about 1 1 carbon atoms, a 
cyclic aliphatic ring comprising at least 5 carbon atoms, a cyclic aromatic ring comprising at least 
6 carbon atoms, a cyclic aliphatic heterocycle comprising at least 3 carbon atoms, and a cyclic 
aromatic heterocycle comprising at least 3 carbon atoms; and 
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wherein R2 is one member selected from the group consisting of a hydrogen, a^secoitti^y^^^^ -sra^e^ 
aliphatic functionality, a tertiary aliphatic functionality, an ester functionality, a carbonate 
functionality, and a benzyl functionality which is attached via the benzylic methylene c^A6i^^^^sm^^ 
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2. (Original) The method of claim 1, wherein said tertiary aliphatic iunctioaali^mii m 

is one member selected from the group consisting of a branched aliphatic functionalityk^«s&& dkafc.Kn?- 
cyclic aliphatic functionality. «r :v*r./, a. c: . . . 

3. (Original) The method of claim 1, wherein said R2 functionality is ana 
member selected from the group consisting of an isopropyl functionality, an isobutyl * 
functionality, a tertiary butyl functionality, a tertiaiy amyl functionality, a cyclopentyl 
functionality, a benzyl, a 4-methoxybenzyl functionality, a 1 -methylcyclohexyl functionality, and 

a cyclohexyl functionality. 

4. (Original) The method of claim 1, wherein said ester functionality is one 
member selected from the group consisting of an acetate functionality, apropionale functionality, 
and a benzoate functionality. 

5. (Original) The method of claim 1 , wherein said carbonate functionality is one 
member selected from the group consisting of an alkyl carbonate functionality, and an aromatic 
carbonate functionality. 

6. (Original) The method of claim 1, wherein the bisphenol which is being 
formed is 4,4-isopnopylidenediphenol. 

7. (Original) The method of claim I, wherein the caibonyl containing compound 
is a ketone or an aldehyde. 

8. (Original) The method of claim 1 , wherein the aromatic hydroxy compound is 
phenol, and the carbonyl containing compound is acetone. 

9. (Original) The method of claim 1 , wherein the attachment step is performed in 
an aqueous solution comprising water. 

10. (Original) The method of claim 1 , wherein said solid acid comprises at least 
one member selected from the group consisting of polystyrene, a zeolite, and silica. 
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icorAiaaiv. 1 1 . (Original) A method for r producing a catalyst composition wffi^c^yz&1aie T ^^ 'i&tBS^SS^ 

* , formation ofbisphenols from aromatic hydroxy compounds and carbonyl containing compomS^^ 

said method comprising the step of attaching a poly-sulfur mercaptan promoter -compditisnflih 1 ^ 
j polymeric resin component comprising a protic acid functionality, wherein said poly-snlfiir 

mercaptan promoter component is a functionalized imidazole mercaptan, 

I 

i 

i 
I 



I 

i 
i 



i 
i 
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f 12. (Currently Amended) The method of claim 11, wherein said functionalked..; : -*i<mr uim • 
. imidazole mercaptan has the structure (V),. , ^Xiis^^^^^^. 




(V) 



wherein o is between about 0 and about 1 1; 



wherein p is between about 1 and about 11; 



wherein q is between about 1 and about 1 1 ; 



wherein_XJ.s_aJi^ which is one member selected from the group 

constsiineof a linear aliphatic chain comprising between about 1 and about 1 1 carbon atoms, a 
cyclic aliphatic ring comprising at least S carbon atoms, a cyclic aromatic ring comprism^al least 
(^carbon atoms, a cyclic aliphatic hctcrocyclc compri.sing_at_l.cast 3 carbon atoms, and a cyclic 
aromatic heterocycle comprising at least 3 carbon atoms; 



wherein Y is a lmldn-^functionalitv which is one member selected fmm_ the group 
consisting of a linear aliphatic chai^ between about t and about 11 caijbon_atoms, 

a cyclic aliphatic ring comprising at least 5 carbon atoms, a cyclic aromatic.rin g comprising at 
least 6 carbon atoms, a cyclic aliphatic heterocycle comprising at least 3 carbon atoms, and a 
cyclic aromatic heterocycle comprising at least 3 carbon atoms: 



wherein R20 is a hydrogen atom or a sulfur-protecting functionality which is one member 
selected from the group consisting of an aliphatic functionality comprising at least about 4 carbon 
atom, an ester functionality comprising between about 1 and about 1 1 carbon atoms, a carbonate 
functionality comprising between about 1 and about 1 1 carbon atoms, and abenzylic functionality 
comprising at least about 7 carbon atoms which is attached to the terminal sulfur atom via the 
benzylic methylene carbon; 
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.. . wherein R 2 \ is one member seleeted-from the group consisting ©fia%y<g*ogen 5 >a*$^^ 

carbonyl functionality comprising about I to about 11 carbon atoms/ an*aliphatifc funotfrSt^^ 
comprising between about 1 and about 1 1 carbon atoms, an aromatic carbonyl functionality ~ 
comprising at least about 7 carbon atoms, and an aromatic functionality comprising at leastabout - 
6 carbon atoms; and 

wherein each of R# and R23 are independently one member selected from the group 
consisting of a hydrogen, a fluoride, a bromide, a chloride, an iodide, a vinyl group, a hydroxide, 
an alkoxide functionality comprising between about 1 and about 1 1 carbon atoms, an aryloxide 
functionality comprising at least about 6 carbon atoms, an aliphatic functionality comprising 
between about 1 and about 1 1 carbon atoms, an aromatic functionality comprising at least about 6 
carbon atoms, a cycloaliphatic ring comprising at least about 5 carbon atoms, said cycloaliphatic 
ring being fused to the imidazole ring through an adjacent ring substituent, and a cycloaromatic 
ring comprising at least about 6 carbon atoms, said cycloaromatic ring being fused to the 
imidazole ring through an adjacent ring substituent 
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13. (Original) The-method of claim 11, wherein the bisphenol which is being 
formed is 4,4'-isopropylidenediphenol. - •v-^usk 

14. (Original) The method of claim 11, wherein the carbonyl containing 
compound is a ketone or an aldehyde. 

1 5 . (Original) The method of claim 1 1 , wherein the aromatic hydroxy compound 
is phenol, and the carbonyl containing compound is acetone. 

1 6. (Original) The method of claim 1 1 , wherein the attachment step is performed 
in an aqueous solution comprising water, 

1 7. (Original) The method of claim 1 1 , wherein said polymeric resin comprises ai < 
least one member selected from the group consisting of polystyrene, a zeolite, and silica. 

18. (Original) The method of claim 17, wherein said polymeric resin further 
comprises divinylbenzene. 

1 9. (Original) The method of claim 1 8, wherein the amount of divinylbenzene is 
up to about 12 percent of the total weight of the polymeric resin, 

20. (Original) The method of claim 11, wherein said protic acid functionality 
comprises at least one member selected from the group consisting of a sulfonic acid functionality, 
a phosphonic acid functionality, and a carboxylic acid functionality. 

2 1 . (Original) The method of claim 12, wherein the linking functionality X, is 
the same as the linking functionality Y. 
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22. (Original) A method for forming bisphenols, comprising the step of reacting fl»i*f *rr'*wns;. 
an aromatic hydroxy compound with a carbonyl containing compound in*£he preH%&^%rat * *u^mmm ■ 



sulfur mercaptan promoter component having the following structure (I), "^ras. :amn©#£at oaf». .<* *- 



wherein Rl is an imidazole functionality; 
wherein a is between about 0 and about 1 1 ; 
wherein b is between about 1 and about 11; 
wherein c is between about 1 and about 1 1 ; 
wherein d is between about 1 and about 5; 

wherein X is a linking functionality which is one member selected from the group 
consisting of a linear aliphatic chain comprising between about 1 and about 1 1 carbon atoms, a 
cyclic aliphatic ring comprising at least 5 carbon atoms, a cyclic aromatic ring comprising at least 
6 carbon atoms, a cyclic aliphatic heterocycle comprising at least 3 carbon atoms, and a cyclic 
aromatic heterocycle comprising at least 3 carbon atoms; 

wherein Y is a linking functionality which is one member selected from the group 
consisting of a linear aliphatic chain comprising between about 1 and about 1 1 carbon atoms, a 
cyclic aliphatic ring comprising at least 5 carbon atoms, a cyclic aromatic ring comprising at least 
6 carbon atoms, a cyclic aliphatic heterocycle comprising at least 3 carbon atoms, and a cyclic 
aromatic heterocycle comprising at least 3 carbon atoms; and 

wherein R2 is one member selected from the group consisting of a hydrogen, a secondary 
aliphatic functionality, a tertiary aliphatic functionality, an ester functionality, a carbonate 
functionality, and a benzyl functionality which is attached via the benzylic methylene carbon. 



catalyst composition, said catalyst composition comprising a solid acid component and apoly- . 




(I) 
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23. , (Original) The method of claim 22, wherein said tertiary aliphatic 
functionality is one member selected from the group consisting of a branched -aliphatic-*-* " > 
functionality, and a cyclic aliphatic functionality. * •* w* 

24. (Original) The method of claim 22, wherein said R% is one member selected 
from the group consisting of a, an isopropyl functionality, an isobutyl functionality, a tertiaiy 
butyl functionality, a tertiary amyl functionality, a cyclopentyl functionality, a benzyl a 4- 
methoxybenzyl, a 1-methylcyclohexyl functionality, and a cyclohexyl functionality. 

25. (Original) The method of claim 22, wherein said ester functionality is one 
member selected from the group consisting of an acetate functionality, apropicmate functionality, 
and a bensoate functionality, 

26. (Original) The method of claim 22, wherein said carbonate functionality is one 
member selected from the group consisting of an alkyl carbonate functionality, and an aromatic 
carbonate functionality. 

27. (Original) The method of claim 22, wherein the bisphenol which is being 
formed is 4,4 f -isopropylidenediphenol. 

28. (Original) The method of claim 22 wherein the aromatic hydroxy compound is 

phenol. 

29. (Original) The method of claim 22, wherein the carbonyl containing 
compound is a ketone or an aldehyde, 

30. (Original) The method of claim 29 wherein the ketone is acetone. 

3 1 . (Original) The method of claim 22, wherein said solid acid comprises at least 
one member selected from the group consisting of polystyrene, a zeolite, and silica, 

32. (Original) The method of claim 22 wherein said solid acid is a sulfonic acid 
functionalized polymeric resin. 
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1 - 33. (Onginal) The method of claim 32, wherein said polymeric resin fiir&er 

nij^iac comprises divinylbenzene. MjP i ,^ > 

34. (Original) The method of claim 33, wherein the amount of divinylbenzeneis 
up to about 12 percent of the total weight of the polymeric resin. 

35. (Original) The method of claim 22 wherein said solid acid component 
comprises at least one member selected from the group consisting of a sulfonic acid functionality, 
a phosphonic acid functionality, and a carboxylic acid functionality. 

36. (Original) The method of claim 22, wherein the linking functionality X, is the 
same as the linking functionality Y. 

3 7 . (Original) A method for forming bisphcnols, comprising the step of reacting 
an aromatic hydroxy compound with a carbonyl containing compound in the presence of a 
catalyst composition, said catalyst composition comprising a polymeric resin component 
comprising a protic acid functionality, and apoly-sulfur mercaptan promoter component, wherein 
said poly-sulfur mercaptan promoter component is a functionalized imidazole mercaptan. 
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\*%m*&t# s . 38. (Currently Amended) The method of claim 37, wherein said functionalized 

imidazole mercaptan has the structure (V), -^i^ia*- ■ 




wherein o is between about 0 and about 11; 

i 

i 

wherein p is between about 1 and about 11; 
wherein q is between about 1 and about 11; 

wherein X is a linking functionality which is one member selected from the group 
consisting of a linear aliphatic chain comprising between about 1 and about 11 carbon.atotns^a 
cyclic aliphatic ring comprising at least 5 carbon atoms, a cyclic aromatic ring comprising at least 

j 6 carbon atoms, a cyclic aliphatic betcrocyclc comprising at least 3 carbon atoms, and a cyclic 

j aromatic hetcrocvclc com prising at least 3 carbon atoms: 

wherein Y is a linking functionality which is one member selected from the group 
consisting of a hncar_aliphato^ 1 and about 11 carbon atoms. 

a_cycli_^ at least 5 carbon atoms, a cyclic aromatic ring comprising at 

least 6,<^bon_atoms a _a_cyclic aliphatic heterocvclo comprising at least 3 carbon atoms, and a 

i cyclic aromatic heterocycle comprising_at_lcast_3_carbon atoms: 

i 

wherein R20 is a hydrogen atom or a sulfur-protecting functionality which is one member 
j selected from the group consisting of an aliphatic functionality comprising at least about 4 carbon 

atom, an ester functionality comprising between about 1 and about 1 1 carbon atoms, a carbonate 
functionality comprising between about 1 and about 1 1 carbon atoms, and abenzylic functionality 
comprising at least about 7 carbon atoms which is attached to die terminal sulfur atom via the 
benzylic methylene carbon; 
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* 

• * wherein R 2 i is one member selected from the group consisting of a hydrogen, an aHj&fe^*^fir^ -hcm» ■ 
carbonyl functionality comprising about 1 to about 11 carbon atoms, an aliphanc&fimcmaa^^fi» .mmm$m 
comprising between about 1 and about 11 carbon atoms, an aromatic carbonyl fimctiona% - - w-^ 

I comprising at least about 7 carbon atoms, and an aromatic functionality comprising at least&doit^* - ~ 

6 carbon atoms; and 

M 

wherein each of R*2 and R23 are independently one member selected from the group 
consisting of a hydrogen, a fluoride, a bromide, a chloride, an iodide, a vinyl group, a hydroxkfe, 
an alkoxide functionality comprising between about 1 and about 1 1 carbon atoms, an aiylearide 

| functionality comprising at least about 6 carbon atoms, an aliphatic functionality comprising 

between about 1 and about 1 1 carbon atoms, an aromatic functionality comprising at least about6 

> carbon atoms, a cycloaliphatic ring comprising at least about 5 carbon atoms, said cycloaliphatic 

ring being fused to the imidazole ring through an adjacent ring substituent, and a cycloaromatic 
ring comprising at least about 6 carbon atoms, said cycloaromatic ring being fused to the 
imidazole ring through an adjacent ring substituent. 
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i 
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39. (Original) The method of claim 37, wherein the bisphenol which isieing * ; 
formediis 4,4-isopropylideriediphenoL <-*!&T.amBSlBa&a 

40. (Original) The method of claim 3 7, wherein the aromatic hydroxy compound 
is phenol. 

41. (Original) The method of claim 37, wherein the carbonyl containing 
compound is a ketone or an aldehyde. 

42. (Original) The method of claim 41, wherein the ketone is acetone. 

43 . (Original) The method of claim 37, wherein said polymeric resin comprises at 
least one member selected from the group consisting of polystyrene, a zeolite, and silica, 

44. (Original) The method of claim 43, wherein said polymeric resin further 
comprises divinylbenzene. 

45. (Original) The method of claim 44, wherein the amount of divinylbenzene is 
up to about 12 percent based on the total weight of the polymeric resin. 

46. (Original) The method of claim 37, wherein said protic acid functionality 
comprises at least one member selected from the group consisting of a sulfonic acid functionality, 
a phosphonic acid functionality, and a carboxylic acid functionality. 

47. (Original) The method of claim 38, wherein the linking functionality X, is the 
same as the linking functionality Y. 
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48. (Currently Amended) An imidazole compound having the foUowingstaicture(V),< - ^^mmt^ 




wherein o is between about 0 and about 11; 
wherein p is between about 1 and about 1 1; 
wherein q is between about 1 and about 11; 

wherein X is a. Unking Junctionality which is one member selected from the group 
consisting of a linear aliphatic chainj^omprismg between_about_l and about 1 1 carbon atoms, a 
cyclic aliphatic ring comprising at least 5 carbon at oms, a cyclic aromatic ring comprising at least 
6 carbon atoms,_a_cyclic aliphatic heLcrocycle comprising at least 3 carbon atoms, and acyclic 
aromatic heterocyclo comprising at least 3 carbon atoms: 

wherein Y is a link ing fimctionalitv which is one member selected from the group 
consisting of a linear aliphatic chain comprising between about 1 _and about 1 1 carbon atoms, 
a cyclic aliphatic ring comprising at least 5 carbon atoms, a cyclic aromatic ring comprising at 
least 6_carbon_atoms, a cyclic aliphatic hetero<^clc_comprism^ 
cycli_c_aromatic hff orocyc^ at least 3 carbon atoms: 

Wherein R20 is a hydrogen atom or a sulfur-protecting functionality which is one member 
selected from the group consisting of an - aliphotio funotiongflity comprising at least about 1 carbon 
atom,a n ester functionality comprising between about 1 and about 1 1 carbon atoms, a carbonate 
functionality comprising between about 1 and about 1 1 carbon atoms, and a benzylic functionality 
comprising at least about 7 carbon atoms which is attached to the terminal sulfur atom via the 
benzylic methylene carbon; 
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wherein Rn is one member selected from the group consisting of a : hydrogen, an*a3^Sai^ |^ • : - ' 
carbonyl functionality comprising about 1 to about 1 1 carbon atoms, an aliphatic functionality & s ** *» r 
comprising between about 1 and about 11 carbon atoms, an aromatic carbonyl functionality ; 
comprising at least about 7 carbon atoms, and an aromatic functionality comprising at leastabout ^ tmrr - 

6 carbon atoms; and 

wherein each of R22 and R23 are independently one member selected from the group 
consisting of a hydrogen, a fluoride, a bromide, a chloride, an iodide, a vinyl group, a hydroxide, 
an alkoxide functionality comprising between about 1 and about 1 1 carbon atoms, an aryloxide 
functionality comprising at least about 6 carbon atoms, an aliphatic functionality comprising 
between about 1 and about 1 1 carbon atoms, an aromatic functionality comprising at least about 6 
carbon atoms, a cycloaliphatic ring comprising at least about 5 carbon atoms, said cycloaliphatic 
ring being fused to the imidazole ring through an adjacent ring substituent, and a cycloaromatic 
ring comprising at least about 6 carbon atoms, said cycloaromatic ring being fused to the 
imidazole ring through an adjacent ring substituent 
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